The sub-tropical mussel Mytella charruana has been reported as invasive along the southeast 14 coast of the USA since 1986. This mussel has been found to negatively impact the keystone species in its 15 invaded range, the eastern oyster Crassostrea virginica. To date, however, no mechanism for this 16 negative impact has been determined. To elucidate the role of the invasive mussel on economically 17 important oyster reefs, we compared the feeding physiology of both species in a lagoon along the east 18 coast of Florida (USA). Three different methodologies were used: 1) in situ filter-feeding experiments 19 using the biodeposition method to estimate feeding behavior; 2) laboratory assays to estimate the 20 depletion of bacterial particles using a flow cytometer; and 3) stable isotope analysis in conjunction with 21 ellipse-based metrics to investigate the niche size and overlap of these two species. The in situ filter-22 feeding experiments revealed that M. charruana had significantly higher clearance, filtration, rejection, 23 organic ingestion and absorption rates, as well as higher rejection percentage and absorption efficiency, 24 but rejected the same amount of inorganic particles. Flow cytometry data suggested that bacteria were a 25 food source for both bivalve species. 
INTRODUCTION 35
Coastal systems are some of the most highly invaded ecosystems on earth, often as a result of 36 human activities (Grosholz 2002) . These non-native and invasive species may have a negative effect on 37 local biodiversity, by out-competing local species and thus eradicating native fauna (Ricciardi et al. 1998 , 38
Whyte et al. 2008 , Thomsen et al. 2014 ). Non-native, invasive bivalves may significantly alter ecosystem 39 structure and function and, as a consequence, such bivalves often have very large economic impacts 40 (Sousa et al. 2009 ). Within bivalves, mussels are notorious invasive species in both fresh and marine 41 ecosystems (Ricciardi & Rasmussen 1998 , Yuan et al. 2016a ). Zebra mussels were introduced to the 42 Great Lakes region in the late 1980s, and have drastically altered benthic communities and water quality, 43 pushing native mussels to the brink of extinction (Fahnenstiel et al. 1995 , Ricciardi et al. 1998 ). Zebra 44 mussels, along with the quagga mussel, Dreissena bugensis, introduced from the Ukraine (Mills et al. 45 1993) , have changed the nutrient and carbon distribution and cycling patterns in the invaded ecosystems 46 (Ozersky et al. 2015) . as range expansions and species introductions continue, oyster reefs may also be threatened by invasive 56 filter-feeders that could out-compete native oysters. 57
The invasive mussel, Mytella charruana, known as the charru mussel, has been found on 58 intertidal oyster reefs along the east coast of Florida (Boudreaux et al. 2006 , Spinuzzi et al. 2013 ). The 59 experiment, individual chambers were cleaned to remove any fecal material. Then, feces and pseudofeces 136 from each live bivalve were collected separately throughout the experiment with a pipette for 2h. Water 137 samples and, at the end of the experiment, feces and pseudofeces from each chamber were filtered 138 through washed, pre-combusted (450 °C at 4 h), pre-weighed Whatman GF/C filters (25 mm) and rinsed 139 with isotonic ammonium formate to remove residual salt on the filter. Filters were kept on ice and 140 transferred to the Smithsonian Marine Station where they were dried at 60 °C for 48 h and weighed. For 141 the filters used for water, this weight represents the total particulate matter (TPM). Filters were then ashed 142 at 450 °C for 4 h and weighed again to obtain the particulate inorganic matter (PIM). The particulate 143 organic matter (POM) was calculated as the difference between TPM and PIM. The organic content of the 144 water (f) was calculated as the mean organic fraction of total particulates (f = POM/TPM). The different 145 seston values obtained at each experiment were compared using a one-way ANOVA. 146
Three water samples were filtered through Whatman GF/C filters (25 mm Ø) until clogged to 147 collect biomass for chlorophyll a (chl a) analyses. Filters for chl a analysis were frozen, lyophilized 148 overnight, and extracted with 5 ml of 90 % acetone at 4 °C overnight. The concentration of chl a was 149 quantified by measuring extract absorbance at 750, 664, 647, and 630 nm and with the equations of 150 Filters with feces and pseudofeces were used to estimate physiological feeding variables (e.g. 153 clearance rate, filtration rate, etc.; Table 1 ). Data from animals that produced no feces or pseudofeces 154 (i.e., did not open) during the measurement period were not included in subsequent analyses. The feeding 155 behavior of both species were calculated according to the biodeposition method (Iglesias et al. 1998) . 156
This method is based on using the inorganic matter as a tracer for the feeding processes. 157
To synchronize the seston available with the corresponding biodeposits produced by the bivalves, 158 it was necessary to estimate the gut transit time (GTT). Gut transit time is defined as the minimum time 159
for an organic particle to pass through the digestive tract of a bivalve after ingestion. The different feeding physiological variables estimated were compared using a blocked ANOVA 174 with day as the block and species as a fixed factor. Only bivalves that were open and actively feeding 175 were used for the statistical analyses, which included 17 C. virginica and 23 M. charruana. 176
Bacterial assay 177
To quantify the removal of bacterial populations and examine feeding by these two bivalves we 178 conducted a laboratory in situ bacterial depletion experiment on each of the three experimental days. 179
Lagoon water was collected from the dock next to the laboratory and used to fill eleven 1L-plastic 180 beakers, which were continuously aerated throughout each experiment. Five oysters and five mussels 181 
Water and seston characteristics 229
Average values for Mosquito Lagoon water characteristics (temperature, salinity, oxygen, chl a) 230 are shown in Table 2 . All characteristics are within published ranges for both species studied. Total 231 particulate matter (F 2,39 = 3.42; p = 0.043) and particulate inorganic matter (F 2,39 = 3.45; p = 0.042) 232 differed between days. Particulate organic matter and the organic content of the water (f) showed no 233 significant differences between days (F 2,39 = 2.22; p = 0.122, and F 2,39 = 1.26; p = 0.296, respectively). 234
Filter feeding experiments 235
M. charruana had higher values for all physiological parameters measured than C. virginica (Fig.  236 2; Electronic supplement Table1). The clearance rate ( Fig. 2a; F 1 higher in the invasive species ( Fig. 2d; F 1, 36 = 17.96, p = < 0.001). Nevertheless, the amount of inorganic 240 matter rejected through pseudofeces was exactly the same for both species of bivalves (F 1, 36 = 0.96, p = 241 0.335). Both organic ingestion rate and absorption rate for M. charruana were significantly higher than C. 242 virginica ( Fig. 2e & f; F 1, 36 = 8 .94, p = 0.005; F 1,36 = 9.26, p = 0.004, respectively). Absorption efficiency 243 was higher for M. charruana, with an efficiency of 0.65 and 0.76 for the native bivalves (C. virginica) 244 and the invasive species (M. charruana), respectively ( Fig. 2g; F 1 
Bacterial assay 249
The bivalves did deplete bacteria (F 2, 28 = 7.68, p = 0.002), though the two studied species were 250 not different from each other (Fig. 3) . After taking into account differences in body size, both bivalves 251 found in our study for C. virginica is likely related to pre-ingestive selection as rejection was higher in 285 our study site (up to 60%). Pre-ingestive selection allows bivalves to handle excess inorganic matter in 286 the water column by rejecting it as pseudofeces, thus increasing the organic fraction of the ingested matter 287 ). In addition, competition with native species may be exacerbated by the ability of 296 invasive mussels to withstand stressful conditions (Lorenz & Pusch 2013) .This is the first study 297 describing the feeding behavior of M. charruana and, overall, M. charruana absorbed more organic 298 matter and was more efficient in the feeding process that oysters. Therefore, we suggest that the invasive 299 mussel M. charruana is out-competing the native oyster C. virginica, and likely other native filter-feeding 300 species as well, such as the clam Mercenaria mercenaria. The effects of M. charruana on the ecosystem 301 might be as severe as those reported for other invasive mussels (i.e. the zebra mussel Dreissena 302
polymorpha). 303
Both studied bivalves cleared bacteria from the water, using this food item to supplement the low 304 
